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Oui-invention relates generlly to safety de- Fig. 6.is ::fragmentary sectional.view taken on 
vices: for lifting: mechanisms, and more particu- the line 8--$ of Fig. 1, showing the parts to an 
larly to mechanisms of:this character for use with enlarged.scale; 
hydraulic lifts of the two.post type having move- Fig. 7 is a broken sectional v!ev taken gener, 
ment equalizing means.. 5 a.lly along.the line 7--7 of Fig, 6; 
It is frequently desirable fo provide more than . Fig. 8 is a-fragmentary sectional view taken on 
one hydraulic ram:: in: a. lifting mechanism for the line 8--8 of Fig. 1; 
heavy objects, and. in such appratus if is desir- Fig..9. is a fragmentary sectionál v!ew-taken on 
able to provide equalizing means fo make certain th line 9--9 of Fig !; and 
that the several: rares will. be eleyated and low- 10 Fig. 10 is ähydraulic and electri¢al circuit di a- 
ered: at the saine rate with .the result that the grain of the controls for the lifting, mechani m. 
platform or other support carried by the upper Referring to Fig..l., the lifting mechanism clora- 
ends of the ram plungers.will remain level atall prises a.pair o£ cy, linders l0 and II suitab!y se- 
rimes. In. such a.pparatus, it-is: also highly de- cured in  the building: foundation 12 and secured 
sirable to proide safety means to prevent lower- 15 respectively to the walls I and I, by means in- 
ing of the plungers and the.load carried thereby, cluding brackets 3. Plungers 1.8 and 17 are re- 
should the hydraulic pressuré operating on the spectively reciprocable in the cylinders 10 and 
plungers rail. This is particularly true in lifts Il, being supplied with hydraulic operating fluid 
for heavy devices for the emission of radiant en- under pressure in a hereinafter to be described 
ergy in the treatment of'pathological conditions 20 manner, through conduits 18 an'd I connected 
where the heav: apparatus must be suspended fo suitable control valves, and , source, o hy- 
over thepatient. The invention is therefore dis- draulic fluid: 
cl0sed herein as applied fo a lifting mechan!sm A box-section load supporting beam 2:is fa- 
for an apparatus of this character., ricated from suitable, channels 21 and plates 
It :is .the primary, object of the invention fo 25 as best shown in Fig 8, the parts,being welded 
provide an improved: safety device and contr01s together to form a unitary structure. The ends 
for a, hydraulic lifting mechardsm, which :will be of this ]seam are suitably secured to the upper 
operable fo sustain the moving part of the lift- ends, of the rares or plungers 18 - and Il,,. respec 
ing mechanism as well asa heavy load carried tively, as.best illustrated in Figs. 6 and 7 . Each 
thereby in the event of a lai!uie or ,!eakage in 30 of the plungers is guided for rectilinear movement 
the hydrauiic system , : . by a pair of rails 2 25, which are welded or :oth. 
A further object is fo provide an improved pawl erwise secured to vertical channels 28 and 21, re- 
and ratchet safety device for lifting,mechanisms, spectively, and the latter are secured fo ttie walls 
together with, improved contr01 circuits, tender- I and 15 by'a plurality of brackets 28. 
ing the latter effectie, a_t al! rimes except when 85 Each, of the'rams and: ifs guides and support- 
the manual, ¢0ntrols are operated fo !ower the ing structure-are partlyenclosed by a suitable 
]oad. . : .. sheet metal housig 3ff] Thechanels28, 21:have 
A.: further obje,is fo provide an improved lift- a ctiain anchor bar 32 rigidly secured thereto, 
ing mechanism having a impröved safety device as by welding; and their uppër ends support a cap 
and control circuits which are simple .in Con- 40 plate 38:provided with suitable'einfòrcing plates 
struction, reliable in operation, and whc h may 38, 39 and4', the plate t0 beiig suitably secured 
be economicallymanufactured, to th e wall 5. The cap plate 38 of the rïght 
Otler objects will appear from the following hand: pluner, guide structure f0rms a:suppot for 
description, reference being had fo th e acc0m- tlàe end of a chain A» the end.of,the latter'beig 
, panying drawings, in which: 45 secured to a stud  providC wEth an adjusting 
Fig: 1 is an elevati0nl v-iew of the.Ïiftig mech- nut:  while ttïe cap plate of the left hand 
anism; :: : p!flnger, guide structure serves similarly: as a sup  
Fig. 2 is a plan view thereof; port for the anchoring adjustable stud 
Fig..3 is an enlarged fragmentary detaiL partly cured fo 'a chain B,. the::, other end of. chain B 
sectionalized, showing: oneof the plunge and 50 being secured to ttie:anchoring bar 2oï the right 
the manner of anchoring, the eçtualizing chains; hand: plunger, guiding structure: In: a similar 
Fig: 4 isa.sectional view taken on the line-44 manner the other endof chain A is anchored to 
of:Fig; 3; : .... . . an anchoring, bar 33' of the guide structure: for 
Fig: 5 isa horizontal ëctional view. taken onthe the left hand:p!unge', " 
lines'5--5 Of l.igs. 1 and 3; 55 As bestshown in Figs 6.and OE he:beam chan, 



3 
hes 2 i have co]lars 8 and 9 secured thereto for 
the reception of a fixed shaft 58 having shoes 52 
and 53 pivoted at the ends thereof, the shoes 
engaging guide rafls 24 and 25 respective]y. The 
shaft 58 for the right hand plunger has a pair 
of sprocket whee]s 55, 57 secured thereto for 
engagement with chains A and B, respectively. 
These sprocket wheels are rigidly secured to- 
gether and to ratchet wheels 58 and 59 by a plu- 
rality of studs 60, the sprocket whee]s being suit- 
ably spaced by a ring 62 and thus firmly clamped 
to the ratchet wheels 58 and 59. The ratchet 
whee]s 58 and 59 are provided with counterbores 
for the reception of bearing bushings 64 for en- 
gagement with the fixed shaft 50. 
A two-toothed pawl 66, engageab]e with the 
ratchet wheel 58, is pivoted on a stub shaft 68 
which is suitably secured in a pair of bracke 
plates 70 which are in turn secured to a beam 
end plate "2 and a reinforcing and mounting 
plate 74. A. pawl 75, similar to the pawl 55, is 
similarly mounted for engagement with the 
ratchet wheel 59. The pawl 65 is adapted to 
be disengaged from the ratchet wheel 58 by a 
solenoid 78, the upward stroke of the pawl 
ing limited by an adjustable locked screw 88. 
The plates 7 serve as a support for a normally 
open switch 82 preferably having a roller arm 8 
for engagement with the pawl 66, the switch 
being adapted tobe closed when the pawl 66 is 
ïully disengaged from the ratchet wheel 58. 
simflarlY, the pawl 67 is provided with an actu- 
iating solenoid 79 (hOt shown in Figs. 6 and ï) 
and is adapted toclose a switch , in the saine 
manner that switch 82 is operated. Since the 
latter .parts are identical with the correspond- 
ing parts Previously described, they are indi- 
cated by reference characters enclosed in paren- 
theses in FSg. ï in order to avoid unnecessary 
complications in the drawings. 
l,ach of the pawls 66, 67 has a pair of spaced 
teeth 85 so that the load on the pawls and 
ratchet wheels will be distributed between .two 
teeth.. The .ratchet wheels 58 and 59 have their 
teeth out ofalignment to the extent of one-half 
the tooth pitch, to reduce lost motion. 
At. the upper end of the left hand plunger 
there ïs a sprocket and bearing construction 
similar, to that shown in Figs. 6 and 7 except 
that the ratchet wheels 58, 59, pawls 66 and 67, 
solenoids 78, 79, and switches 82, 85, together 
with their mountings, are omitted. These parts 
could be included except for the advantageous 
reduction in cost resu!ting from their omission. 
The manner in which the chains A and B pass 
around the sprockets at the upper ends of the 
plungers is indicated in Fig. 1, it being under- 
stood that these chains operate in more or less 
conentional manner to assure that the plungers 
6 and 7 are raised and lowered ai the saine 
rate, and thus that the beam 28 is maintained 
horizontal at all rimes. 
 The load which is raised and lowered by the 
lifting zaechanism is illustrated as c0mprising a 
radiation emitting apparatus 98 which is sup- 
ported, as. best indicated in Fig. 8, by a pair of 
angle shaped saddles 92, 85 which are welded 
together and test upon shim plates 94 and 95 
Which in turn rest upon the top plate 22 of the 
beam section. Tension bars 96 and 97, together 
with housing platés 98, are.secured to the sad- 
dle angles 92, 95 by studs 88. Keys 182 and 
8 ïtting closely in suitable complementary 
grooves formed in the tension bars and the sad- 
dle angles, provide an addit0nal weight bearing 
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connection between the sadd]e 92, 9 and the 
load supporting tension bars 96 and 97. A sheet 
metal duct 186 is suitab]y secured to the beam 
plate 22 of the beam to cover conductors leading 
5 to the radiation emitting apparatus 98. 
In the event that remote indication of the 
degree of e]evation of the apparatus 98 is re- 
quired, a self-synchronous three phase genera- 
tor with single phase excitation may be mounted 
10 within a suitable housing 188 and geared, 
through a speed increasing gearing, to the ad- 
jacent sprockets over which the chains A and 
B pass, and the output oZ this generator sup- 
plied to a remote self-synchronous receiver, 
5 which operates in synchronism with the genera- 
tor, and is geared to a suitable indicator. 
Suitable hydraulic and electric controls are 
provided for the operation of the lifting mecha- 
nism, these including, as best shown in Fig. 9, a 
o down limit switch LSD, an upward travel limit 
switch LSUo and a safety limit switch LSS 
mounted upon channel 27. These switches are 
adapted to be operated by a cam  8 which is 
suitably secured to the beam 28. These three 
25 limit switches are of conventional construction, 
having roller beazing anns  2 which, when en- 
gaged by the cam Il 8, are swung counterclock- 
wise to open their contacts. In other words, 
these are normally closed contacts. 
3o These limit s.witches are connected in a con- 
trol circuit as diagrammatically lllustrated in 
Fig. 10. Main current supply conductors L, L2, 
and L are adapted to be connected fo a power 
line by closing a main switch   6. A motor   8 
35 is adapted to be connected to these power lines 
upon closure oZ contacts U, U2, and U. A pair 
oZ overload relay heaters OL are connected re- 
spectively between the contacts U and U2, and 
the motor 8. The motor 8 drives a pump 
4o 28 which draws off or other suitable hydraulic 
actuating fluid from a reservoir 22 and delivers 
it to a discharge pipe 2, the pressure in the 
latter being prevented from exceeding a prede- 
termined maximum value by a spring loaded 
45 pressure relief valve 26. A check valve 28 is 
connected between conduit 2 and conduit 8 
to prevent reverse flow from the lift cylinders 
8 and , the conduit 8 being connected to 
these cylinders by the conduits 8 and 9. 
50 Thus, when the motor 8 is energized, hy- 
draulic fluid under pressure is supplied to the 
cylinders 8 and   to force the plungers 6 and 
7 thereof upwardly. When the plungers, are 
to be lowered at normal speed, a solenoid 2 is 
55 energized to open a valve $4 which permits off 
to flow from the cylinders to the reservoir 22 
at a rate which may, if desired, be controlled by 
a restriction 6. When the lift is to be lowered 
slowly, a solenoid $8 is energized to open a 
60 valve 48 which permits fiow from the plunger 
cylinders through a restriction 2 to the reser- 
voir 22. The restriction 2 may be fixed or 
variable, depending upon the character of oper- 
ation desired. 
65 It is believed that the electzical control cir- 
cuits may best be described in conjunction with 
a description oZ the operation oZ the various 
parts through a complete cycle. 
Assuming that the lift is in lowered position 
0 and that it is desired to raise it, an Up push 
buton is operated to Close contacts 4 and 
thereby complete a circuit thr0ugh a relay coil 
UA which is in series with normally closed con- 
tacts D, S, LSU, and LSS across the lines L 
75 and L$. Energization of relay. UA .causes 



closure, of ifs normallF open contacts UAI and 
thereby cornpletes a circuit frorn LI through 
push button contact 1.4, contact UAI, a relay 
coil U. the contacts: OLI of the overload relay, 
and the contactsLSS of the safety lirnit switch, 
to the line L3. Energization of relay U results 
in closure of the contacts UI, U2. and U3, there- 
by energizing motor 115» causing the pump fo 
supply hydraulic fluid under pressure past the 
check valwe 128 to the plunger cylinders l0 and 
Il, thus raising the plungers af a rate ,deter- 
rnined by the capacity of the pump 120, 
I fit is desired fo arrest the upward rnoVernent 
at anF tirne, it is necessarF rnerelF to release the 
push buton 141, which, thr.ough deenergiza,tion 
of relaF U, cuts off supply of current fo the rnotor 
I 18 The check valve 125 will norrnally rnainain 
the plungers in the elevated position, but if, due 
to anF slight leakage in the sFstern, there is a 
tendencF for the, plungers to drift downwardlF, 
one of the pawls 68,, 6 will, after downward 
rnovernent of but a short distance, engage the 
teeth of its ratchet wheel 8 or ,8, and therebF 
stop furher downward rnovernent. Since the 
teeth of the ratchet ,heels are spaced apart bF 
one-half a tooth, he, maximum distance that 
he lift rnaF descend under these conditions is 
verF srnal]. If the operator rnaintains the:Up 
push button contacts 141 cÏosed, limit swich LSU 
will open as the lift reaches the normal upper 
lirnit of its travel, and thus, through deenërgiza- 
tion of relaF UA, will open contacts UAI and 
therebF, deenergize relaF U and stop the rnotor 
12). If for sorne unforeseen reason the limit 
'switch LSU, or anF other part of the related cir- 
cuit elernents, fails to operate and the lift rnoves 
beFond its normal upward lirnit.of travel, the carn 
I,I 8 will operate the safetF limit switch LSS to 
open ifs contacts, thus deenergizing all of the 
control circuits and necessarily stopping thë op- 
eration of the rnotor 115. 
Assurning that the lift bas now been raised and 
it is desired to lower it, the operator will depress 
the Down push button, therebF closing switch 
146 and cornpleting  circuit through he:down 
valv solenoid 132, which circuit rnaF be traced 
as follows Frorn LI, push hutt0n Contacts 14, 
soIenoid 132, conductor 14, switches 82 and 83, 
d0w-rï lirnit switch LSD, contacts UA2, cofiducr 
|48', lirnit switch LSS, :t0' line L3. Switche 82 
andi83, i wfll be recaïÏed, are closed only when 
th pawls.66,and 6, respectively, are in.their ele- 
vated positions due to energization of. the sole- 
noidS 8. and. 9»,respectively. These Solenoids 
are, energized in the following manner: Up0n 
closure, of the Down p,ush button contact 146, 
current, is supplied to relaF D through a :circuit 
frorn.the conductor Ll, hrough the push buttön 
switch 146, coil D, down limit switch LSD, con- 
tacts UA2 conductor, 148, and the normallF c]osed 
safety Iirnit switch contact r,SS to line L3. If 
there bas been any slight downward drift of the 
iift .the' Pawl 66 or 6 will bave engaged.the teeth 
0f.its associated ratchet wheel 5 or 9 and will 
be-sustaining the load. Either the solenoid 8 or 
solen0id 8 cannot', therefore, disengage the pawl 
frorn  its ratchet wheel,:and as a result, switch 
82:or 83 'will be open,, and therefore-nder these 
circurnstances the previusly describe'd circuit 
.throngh the down valve operating solenoid 32 
cannot'be cornpleted. (It will be understood that 
norrnally only one- of pawls: 66,. 6::: will thus be 
preventedfrorn bein swung, upwardly by its.sole- 
.noid.. I-Iowever..a circuit will be,cornpleted frorn 
:!i,ne :througl p.us h button contact 48, contact 
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D; which <ill then be closed,, normally closed 
contacts PI, relay coil U, overload contacts OLI, 
conductor 18, safety lirnit switch LSS, fo 
Energization of relay U will cause the rnotor I 18 
 to start and cornrnence forcin the plungers 16 
and I  upwardly. -This will continue until the 
strain on the pawl 6 or 6 is released, whereupon 
its associated solenoid 8 or 9 will pull the pawl 
upwardly and close switches 82 orbe. When this 
lo occurs, relay coil P is energized through a ,circuit 
traced as follows: Frorn LI, push button contacts 
46, closed contacts D3, conductor 158, relay coil 
P, switches 82 and 8, down lirnit switch LSD, 
contacts UA2,, conductor 145, safety lirnit switch 
15 LSS, to L3. Vhen the coil P is energized, con- 
tacts PI. open,,thus deenergizing relay coil U and 
stopping the rnotor: . At the sarne tirne the cur- 
rent rnay now flow through solenoid 13 through 
the prev!ously described circuit, since switches 
20 52 and 53 are now closed. 
When it is desired to adjust the position of the 
lift by perrnitting it to descend slowly, the Slow 
push button::contacts 12 are c]osed to energize 
ïelay coil S through a circuit traced as follows: 
2,5 Frorn LI, push button contacts IS2, coil S, down 
limit switch LSD, contacts UA2, safety lirnit 
switch LSS,,to line L3. Ci6sure of contacts S2 
resu!%s in energization of coils 8 and S, therebF 
c]osing switches S2 and 83, and c0rnp]eting a cir- 
30 cuit to enrgïze solenoid 138 which is traced as 
fol]ows: lrrorn LI, push button contacts I S'., con- 
ductor I S4, "slow" valve operating solenoid 1,38, 
conductor 14L switches 82 and 83, limit switch 
LSD, contacts UA2, conductor 148, safety lirnit 
 switch LSS, to line L3. This aain assumes that 
neither of the pawls 66, 6 is locked in engage- 
ment with its associated ratchet wheel, and that 
their associated solenoids 8 or 9 rnay swing the 
pawls to their upper positions, closing switches 
40 82 and 83. 
I-Iowever, if either pawl  or 6 is in weight 
bearng engagement with its ratchet wheel, one 
of the switches 8, 83 rnay be open, and under 
thcse circurnstances the energization of re!aF coi! 
45 S, results in %he closure of contacts s3 and en- 
ergization of relay coil U. Energization of relaF 
coil U in the rnanner previouslF described will re- 
sult in energization of the rnotor  18 to raise the 
lift suiîïcient!y to relieve either of the pawls 6S 
5O or 6 of ïts weight carrlng engagernent with ifs 
associated rachet wheeli As soon as this occurs, 
both of the solenoids ï and 9 wi]l be capable 
of closing switches 82 and 83, and this will per- 
mit energization of relaF coil P through a circuit 
5 traced asJ follows: Frorn LI, through Slow push 
button contacts IS2, now closed, contacts $3, re- 
laF coil P, closed switches 82 and 83, closed ]finit 
switch LSD, closed contacts UA2, conductor 148, 
and safetF lirnit switch LSS, to line L3. Ener- 
6O gization of relay coil P will result in opening its 
contacts PI and thereby break the circuit sup- 
Plying current to relay coil U, with the result 
that the rnotor 118wflI again be deenergized and 
the lift rnay descend at a rate deterrnined bF the 
65 size of, the restriction 12. This rnaF occur be- 
cause valve 140 will then be opened by its solenoid 
138, the latter being energized through a circuit 
which rnay be briefly traced as follows: From L, 
: push button .contactor '1S2, conductor S4, so!e- 
ï0 noid 138, conductor 14, closed switches 82, 85 
LSD, and UA2, conductor 148, and safety li:nit 
switch LSS, to line 
From the foregoing, iL wil] appes3." that the 
pawls 58 and 6 are in condition for ena'age,rnent 
Y5 with:their ratchet whee!s 5 and.59 respective, 
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ly, af all rimes, except when either the Down push 
button or the Slow push button is depressed. 
Since, in the particular apparatus disclosed here- 
in, the radiation emitting apparatus 9G is utilized 
for the treatment of a patient lying beneath it, 
and since this radiation emitting apparatus may 
weigh in the order of 18 tons, it wfll be appreci- 
ated that the provision of adequate safety means 
fo prevent undesired lowering of the lift is of 
extreme importance. 
It will be clear that when the beam reaches the 
lower limit of its stroke, limit switch LSD is 
opened, thus opening both possible circuits 
through the valve .controlling relays |32 and 
Likewise, when the Up push button is depressed, 
the relay coil UA is energized, and contacts UA2 
are opened so that accidental simultaneous de- 
pression of either the dovn push button con- 
tactors 6 or the slow push button contactors 
 52 cannot bave any effect. 
While we have shown and described a pre- 
ferred embodiment of out invention, it wilt be 
apparent that numerous variations and modifi- 
cations thereoî may be made without departing 
from the underlying principles of the invention. 
We therefore desire, by the following claims, fo 
include within the scope of the invention all such 
variations and modifications by which substan- 
tially the results of out invention may be ob- 
tained through the use of substantially the saine 
or equivalent means. 
We claire: 
1. A hydraulically operated lift comprising a 
pair of spaced parallel cylinders; plungers re- 
ciprocable in said cylinders; a beam connected 
fo the upper ends of the plungers; a pair of 
sprockets secured together and mounted for ro- 
tation at each end of the beam; a pair of chains 
fo insure translatory movement of the beam, each 
chain having one end anchoïed above one end of 
the beam, meshing with one of each pair of 
sprockets, and having ifs other end anchored be- 
low the other end of the beam; a ratchet wheel 
ïigidly connected fo one of the pairs of sprockets; 
a pawl cooperable with the ratchet wheel fo pre- 
vent rotation thereof in the direction it rotates 
as çhe beam is lowered; a solenoid which when 
energized tends to disengage the pawl; and 
mote switch and circuit means for contiolling the 
energization of the solenoid. 
2. The combinatàon set forth in claim 1, in 
which there is an electÆomagnetically opeÆated 
valve fo control the discharge of hydraulic fluid 
from the cylinders, and in which the remote 
switch means controls the energization of both 
the solenoid and the electromagnetically oper- 
ated valve. 
3. The combination set forth in claim 2, in 
which is. included an electric motor, a pump 
driven thereby, conduits connecting the pump 
ourlet to the cylinders, a switch closed by the 
pawl when it is moved out of engagement with 
he ratchet means, and in which the last named 
switch is connected in the remote switch, and 
circuit means fo prevent energization of the sole- 
noid and electromagnetically operated valve when 
the pawl is in engagement with its ratchet wheel. 
4. The combination set ïorth in claim 3, in 
which the remote switch and circuit means in- 
cludes a relay for energizing the motor when the 
pawl operated switch is open. 
5. in a hydraulic lift mechanism having a cyl- 
inder, a plunger reciprocable in the cylindeÆ, load 
suppoÆting structure carried by the plunger; the 
combination of a pawl and ratchet mechanism 

operable to prevent lowering of structure;..an 
electric motor; a pumpdriven:.thereby to supply 
hydraulic fluid under pressure to the cylinder; 
an electromagnetically:óPerated valve to .control 
5 the discharge of hydraulic fluid fÆom the cylin- 
der; a manually operablé switch and an electric 
circuit to control thè supply of current to the 
electromagnetically opeated valve; and a sec- 
ond switch operable by the pawl and ratchet 
10 mechanism to prevent completion of said circuit 
wheneveÆ the pawl is engaged with the ratchet. 
6. In a two-post lift.mechanism, the combina- 
tion of a pair of cylinders each having a plunger 
reciprocable theÆein, a load caÆÆying beam con- 
15 necting the upper ends of said plungers, a pair 
of rigidly connected sprocket wheels mounted for 
rotation af the upper end of each of the plungers, 
a pair of chains each having one end anchored 
above the upper limit Of travel of one of the 
20 plungers and ifs other end anchored below the 
lower limit of travel of the other, plunger, said 
chains being enmeshed with said spÆockets in a 
mannei to cause equalization of the rate of the 
upward and downward travel of the plungers, a 
25 pair of ratchet wheels rigidly secured fo one of 
the pairs of sprockets, pawls respectively engage- 
able with the ratchet wheels in a mannei to pre- 
venir rotation of the sprocket wheels in the direc- 
tion in which they rotate upon the downward 
30 movement oî the plungers, a solenoid for disen- 
gaging the .pawls, a pair of switches respectively 
operated by the pawls when they have been 
released from engagement with their ratchet 
wheels, a manually operable switch, and means 
35 comprising a circuit including said pawl oper- 
ated switches in series fo cause hydraulic power 
fluid fo be supplied fo the cylinders upon opera- 
tion of the manually operable switch whenever 
said pawl operated switches are open and to 
40 fect discontinuance of the supply of the hydraulic 
power fluid fo the cylinders after said pawl has 
been freed from engagement with ifs ratchet 
wheel by its solenoid and has effeçted closure 
of both of said pawl opeÆated switches. 
45 7. In a two-post lift mechanism, the combina- 
tion of a pair of spaced cylinders each having a 
plunger reciprocable theiein, a beam cormect- 
ing the upper ends of said plungers, a pair of 
rigidly connected sprocket :wheels meunted for 
5o rotation at the upper end of each of the plung- 
ets, a pair of chains each having one end an- 
chored above the upper limit of travel of one of 
the plungers and its other end anchored below 
the lower limit of ravel of the other plunger, 
55 said chains being enmeshed with said sprockets 
in a mannei to cause equalization of the rate of 
the upward and downward travel of the plung- 
ets, a ratchet wheel rig[dly secured to one of the 
pairs of sprockets, a pawl engageable with the 
6O ratchet wheel in a manner to prevent rotation of 
the sprocket wheels in the direction in which 
they rotate upon the downward movement of 
the plungers, a solenoid for disengaging, the 
pawl, a switch closed by the pawl when itis 
65 moved from engagement With the ratchet wheel 
,by the operation of the slenoid, a source of a 
hydraulic fluid undeÆ pressure, and a control cir- 
cuit including said switch fo cause hydrauic 
70 power fluid from said source tobe supplied to 
the cylinders upon manual operation of a con- 
factor in the control circuit whenever said pawl 
operated switch is open and to effect discontinu- 
ance of the supply. 0ï the hydraulic power fluid 
75 to the cylinders after said pawl bas been freed 
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frorn engagement with its ratchet wheel by its 
solenoid and has effected c!osure of said switch. 
8. In a lift structure, a cylinder; a plunger 
reciprocab]e in the cylinder; a latch normal]y 
operating to prevent downward movement of the 
plunger; a solenoid connected to the latch te 
lease the latter when the solenoid is energized; 
a switch operated by the latch when if is rnoved 
to releasing position by the solenoid; a source of 
hydrauiic fluid; an electric moter and pturnp 
driven thereby connected te supply hydraulic 
fluid frorn the source te the cylinder; an "Up" 
switch rnanually operable te energize said motor; 
a "Down" switch; a valve controlling the dis- 
charge of hydraulic fluid from the cylinders; 
electromagnetic rneans for operating said valve; 
a circuit including said "Down" switch, said 
electrornagnetic rneans, said latch operated 
switch, and the source of electrical energy, to 
effect opening said valve whenever said latch 
operated switch and said "Down" switch are 
closed ai the sarne rime; and an additional cir- 
ct including said "Down" switch for causing 
energization of said rnotor until said latch has 
operated its associated sçvitch. 
9. In a lift structure, a cylinder, a plunger 
reciprocable in the cylinder, a latch norrnally op- 
erating te prevent downward rnovement of the 
plunger, a solenoid connected to the latch te 
rnove the latter to uniatched position when the 
solenoid is energized, a flrst switch closed by 
the latch when itis moved to uniatched position 
,by the solenoid, a source of hydraulic fluid, an 
electric motor and purnp driven thereby con- 
nected fo supply hydrau!ic fluid frorn the source 
to the cy]inder, a second switch manuallF op- 
erable to energize said motor, a third switch, a 
valve controlling the discharge of hydraulic fluid 
from the cylinders, electrornagnetic rneans Ïor 
operating said valve, a circuit including said 
third switch, said electromagnetic means, said 
second switch, and the source oÏ electrical 
energy, to effect opening said valve whenever 
said latch operated switch and the third switch 
are closed af the sarne rime, and an additiona] 
circuit including and controlled by said third 
switch for energizing said motor until said sec- 
ond switch is opened by the disengagernent of the 
latch. 
10. In a lift mechanism comprising a cylinder 
and p]unger reciprocable therein, the combina- 
tion of a latching mechanism normally opera 
ble te hold said plunger against downward move- 

ment, a releasing solenoid connected fo the 
latching rnechanisrn, a rnotor and pump driven 
thereby to supply hydrauiic fluid under pres- 
sure fo said cylinder, an electromagnetically op- 
erated valve controlling the discharge of hydrau- 
Mc fluid from the cylinder, rnanually operable 
switch and circuit means te effect energization 
of said electromagnetically operated valve te 
open the latter and to energize said solenoid, 
rneans in said circuit rneans to prevent energiza- 
tion of said electrornagnetically operated valve 
upon operation of said ' switch whenever the 
latching rnechanisrn is effective and fo cause en- 
ergization of the motor until the latching means 
s released and thereupon to discontinue ener- 
gization of said moter. 
11. In an elevator having a load supportand 
rneans for raising and lowering it, the cornbina- 
tion of rneans for insuring translatery move- 
ment of the load support, said means including 
a part which must rotate in a certain direction 
as the load support moves downwardly, a pawl 
and ratchet rnechanisrn connected to said part 
te prevent downward rnovernent of the load 
support when the pawl is in engagement with 
the ratchet, control rneans operable to effect low- 
ering of the load support, and means controlled 
by the pawl and ratchet mechanisrn te cause ini- 
tial elevation of the load support sufïicient te 
release the pawl frorn its ratchet and thereafter 
to effect lowering of the load support. 
12. In an elevater having a load support and 
means for raising and lowering it, the combina- 
tion of rneans for insuring translatery movement 
of the load support, said means including a part 
which rnust rotate in a certain direction as the 
load support rnoves downwardly, a ratchet wheel 
rigidly secured te said part, a pawl cooperable 
with the ratchet wheel te prevent rotation of 
said part in said certain direction, control means 
operable to a position te cause lowering of the 
load, control rneans te rnove the pawl from 
ratchet engaging position, rneans operable by the 
control means to cause initial upward rnovement 
of the load support, and means operated by the 
pawl upon movement te a position in which itis 
free frorn the ratchet wheel to tender said con- 
trol rneans effective te ]ower the load support. 
JOI-IN B. HARIISON. 
LAWRENCE F. JASEPH. 

No references cited. 



